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COMPLETE SPECIFICATION 
Improvement! in Drilling Devices 


We, BaACKuutBM* u. Bai&rrwistxE Rod- 
oncumt AKTHHGtSftU ichatt, a German 
Company, of BruJsi, Bex. Kola, Germany, 
do hereby declare the iowmoa, for which wc 
prey that a patent may be granted to us and 
the method by which it i* to be performed to 
be particularly described in and by the foUow- 



rclates to drilling devices 
i arc ope rated by oomprciacd air or coin- 
ed gas and are em pl oyed especially for 
deep drifiag. It is known 90 to construct 
and 10 uae audi a device that h n introduced 
the drffl hole and functions to drive rh^ 
1 by striatal or beating it down 
in front of the bate of the drill 


10 


IS 


TV invention has for its object to provide 
. drtOma device* of this kind, which are adapted 
20 to perform the most difficult drilling opera- 
tions and can be operated with high pressures. 
An asm is to provide such devices which can 
work with great air power axsd also overcome 
a high exhaust oountcrpr enure in that they 
29 can adU give substantial impact power even 
dean below a column of water or mud in the 
drill hole. A further object of the mveouon 
is 10 construct a drilling device of the kind 
referred to aa tmpiy as possible and in such 
JO a wev is so snake n insensitive to soiling. The 
supply of oompressed air or co m pr essed gas 
any be dawned throoeh a hollow rod or 
through a ksfh-eressurt Tsose which is let into 
the drill hole abesg with a carryins; rope. On 
35 tha other hand, it as also posmbs* when 
\ a hollow rod for the supply of com- 
er c e tsnrea s ed gas to umultan- 
eonty use this rod tor changing the ponuoo 
off the drilling sod or for raatfahly driving it in 

to tha invention there is pro- 
a lUiliwa device, especially for deep 



which is arranged to reciprocate a stepped 
impact piston so formed as to provide an 
annular space between the inner surface of the 
cylinder and the body of said piston, and the 
device being characterised in that the surface 
of the impact piston 00 which the pressure 
medium is effective in the direction ot the 
impact stroke is at all times in free communi- 
cation with the supply of such medium, and in 
that the return stroke of the piston is produced 
by a predetermined and controlled quantity of 
the pressure medium admitted into the afore- 
said annular space. 

The supply of pressure medium to the piston 
is preferably effected through a hollow piston 
roa which is guided within a central bore in 
the impact piston. 

This central bore is advantageously made in 
such a manner that it is brought into com- 
munication with the annular space of the 
impact piston through openings which are 
uncovered by the piston rod si the end of the 
•mpect stroke. According to the invention, it is, 
furthermore advantageous for the exhaust of 
the pressure medium to take place at the end 
of the return stroke and at the beginning of 
the impact stroke, preferably during the same 
distance of travel of the piston on the return 
stroke and impact stroke For this purpose, the 
cylinder is preferably provided, in the region 
of an upper pan of the return stroke, with a 
widening which is in comniunkaiion with the 
exhaust. 

Owing to a controlling device constructed in 
this wiy, there is available for the exhaust in 
the case of the device according to the inven- 
tion a comparatively long time which renders 
it possible to use very high pressures for the 
pressure medium; this is extremely important 
for the practical working of drill holes which 
are under drilling mud and for overcoming 
very high counter-pressures of exhaust. It is 
known to be much more difficult, in the case of 
structurally limited cross-sections, to lead the 
anm air out of a pneumatic 
to pes* i 
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These diBcuhies become still greater in the 
f— * «f cotmter-preaaure working. It is there- 
fort nrrrM/ to inrrraii c o nsi d era b l y the 
time that n available for the exhaust. Accord- 
ing to the invention, this it achieved by releas- 
ing the exhaust during the last pan of the 
return stroke and the ira pan of die impact 
stroke and not daring or at the end of the 
impact stroke, as h usual in the case of poru- 
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On the whole, to the case of s drilling derice 
according to the in t uiti o n , the control is 
effected by the pressure medium which freshly 
enters the cylinder, first accelerating the 
impact stroke of the piston, which is descend- 
ing owing to its own weight, ami, at the end 
of the impact stroke, passing into the annular 
apace between the stepped piston ami the 
cylinder and being caused to expand there, in 
order to effect the return stroke. Only at the 
end of the return stroke and dura* the same 
of travel of die piston for the imrwet 
is the exhaust of the air effected for a 
frcat interval of time, which, in the case of 
devices operating with mud-drilling, is con- 
trolled as to its openings into the drill hole, 
advantageously by shumng-off members which 
are constructed in the manner of check valves. 

Further advantageous details of the inven- 
tion are to be seen from the accompanying 
drawings, in which the inv e ntio n a further 
explained with reference to two constructional 
examples thereof. 
In the drawings, 

Future 1 is a longitudinal section of a drill- 
ing drnce, according u> the invention, at the 
end of the impact stroke; 

Figures 2 and 3 are a graphic cegmariaon of 
the mventkn with known pneumatic Hamm^ n ; 
and 

Figure 4 is a longitudinal section of another 
farm of the improved dhllasg device shortly 
before impact. 

In the example of the invention shown in 
Figure 1, 1 denotes a long, thin cylinder in the 
form of a casing rube havina a length of from 
4 to 8 metres or more, in which is arran g ed a 
heavy impact piston 2 which is sooner, m its 
ttrokc, bv about 1 to 2 metres. The impact 
piston 2 has at its upper end, a stepped extra- 
ason 3 which is guided, in a sealed manner, 
against the inside of the wall of the cylinder 1 
with a labyrinth throttle Hacking or one or 
njore piwoo rmgi made of tvnthetk plastic. 
Near in lower end, the impact piston 2 is 
prefera bly rrovsdcd with three of low 
bosses 4 which may, for example, be 

the impact piston 2. The annular space 
between the cyfandcr 1 and die impact piston 2 
is oessoaed by 5. The provision of this space is 
an important factor upon which the oper at i o n 
* *^»ds and is, in fact, an 

exsen^ feature sf the invention. Owing to 
the double gusshng of the long impact piston 


2 by the stepped extension 3 and the goidtng 
bosses 4, the said piston is unaffected by an 
elastic bending of the long cylinder 1 in a bore 
hole that is not straight; this is of special 
importance, since, in this way, jamming is 70 
obviated. The volumetric siae of the apace 5 
is of decisive importance to the satis/at uay 
operation of the hammer. 

The cylinder i is dosed, as its sap end, by a 
plug IS having therein a central bore in which 75 
is secured a hollow piston rod 6 which latter, 
on the upward and dowpwa e d movement of 
the impact piston 2, is a ccommod ated within a 
central bore 16 formed in the impact piston 2. 
Fresh air is fed into the drilling device through WO 
the bore of the hollow piston rod 6. Fixed tn 
the inner bore 16, which mav be in the umpU 
form of a roughly drilled Wind hole, directly 
beneath the stepped extension 3, are two pack- 
ing rings or collars 7 and 8, between which W 
there are apertures 9 which cornea the bore 
16 with the annular space 5. The piston rod 6 
is constantly surrounded bv the upper ring or 
coUar 7, whilst it slides out of the lower ring 
or collar 8 a few centimetres before the impact 90 
piston strikes the inner spigot -like end 10 of 
the drilling tool II. The drilling tod 11 may 
be an the form of an impact inner tube or a 
bit and be connected, through i;s mner end 10, 
with the cylinder I, advtmsgeouslv through a 95 
drag coupling 17. 

The cylinder \ n provided with an exhaust 
widening 12 at its top end, and. kvtrtd on the 
side wall of the plug 15; u the eiiuust valve 
13 which may. for example, be in the form of 100 
a^rubber collar surrounding exhaust openings 

The operation of the tool represented in 
Figure 1 will now be descriK-d hegtnrtirjg frur.i 
the end of the impact stroke. ^ 

Shortly before the impact piston 2 strikes 
the inner end 10, highly compressed air passes 
from the ptston rod 6 into the annular space 
5 which ha* a Cipaciiv of «r\?ral Lues. The 
filling of the annular chamber 5 with highlv no 
compressed air \s terminarrd when, on the up- 
ward stroke of rhe impact piston 2. the ring 8 
again surrour.Jv and ch*se\ the pston rod 6 
The highly jomprcsicd in :he annular *pate 
5 expands and, by its pressure on the bottom 115 
surface of the impact pision 2 and the annular 
surface of the stepped extension 3, drv es rhe 
impact piston 2 upsnrds. overcoming its osm 
weight and the force" which results from the 
pressure of the fresh air and u*e outer cros*- J 20 
sectional area of the piston rod 6. Since the 
inn-r bore of the piston rod 6 is at all times 
in free corranunscation with the suppry of com- 
pressed air, no a dd it ional compression of the 
comprrsvd air takes place rn the bore 16 As 125 
soon as the stepped extension 3 of the piston 
2 readies the exhaust widening 12 at the top 
end of the cylinder 1. the air can escape from 
the annular space 5 and be e&hausted through 
the check vals-e 1 * into the drill bole Hosvever, 130- 
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^ to k» book enerjy, the impact piston 2 
i to o cuosidciab ry higher level and releases 
the oomprand air from the molff so nce S, 
through the v/iojening 12 and, further, through 
5 the path so the exhaust vahre 13 . This path to 
the cxtaust b doted onry when the piston 2 
lass tmcOed threxagh the same distance from 
its top ted point mi the supped erosion 3 
learn the 12 domm* and that 

10 clow the Mooter space 5. The ptston now 
dm owiraj to its own wekht in the directum 
of the rsnpaa stroke, the liner being •ceci- 
ty tbe compressed sir siting in the 
t bore 16- At the end of the impact 
15 moke, the operation described U repented. 

In the graphic representation (Figures 2 and 
3 V, the ansfooon is c o mpared with s pneumatic 
tool of the kind hirheno usual. Figure 2 illus- 
trates the tfene-dmaace curve of s known self- 
20 utrntling sseppod piston hammer and Figure 
3 is s similar representation of s hsmmer 
g ecardmg to the i nv in bon with the same 
impact nomber. On the ordinate a of the rep- 
resentation, the stroke of the pi moo has been 
23 recorded, and, on the tt»m b & u™ <**x 
poroo wrote has been recorded. I he borrorn 
ted point of the psstoo has been denoted by 
c ond the top dead point of the ptston ha* been 
denoted by d. The distance c denotes the durs- 
30 uon of the e*houat and r denotes the duration 
of a complete operation. In both ernes, the 
rd st the bottom dead 
at c, so that s thai? reversal of the curve 
pfcec. The ptston does not strike st the 
33 sop dend point. It therefore retards its move- 
W psjJbejtaBy to wo (top dead point )md 
sfsm amekraw from there paraboficaUy. The 
course of the tim e - dis t an ce curve is therefore 
sounded at the tup dead pint. For a definite 
40 dssrjDce of trsreU more time is therefore neces- 
sary st die top dend point than st the bottom 
dea d point. In the case of the tools hitherto 
known, the exhaust takes place at the end of 
the srapact stroke and at the beginning of the 
4> return stroke. Consequently, the tunc avail- 
able for thai purpose, denoted in the pphk 
representation by the distance t„ is relatively 
smafl (Figure 2\ In contradistinction, in the 
case df the device according to the invention 
30 iOnswmsd by Figure the exhaust takes place 
st the end of the return stroke and at the 
l of the impact stroke. Since, m this 
tance curve has a rounded 
j there is afcso available for the exhaust, 
53 fa the case of the «rmu» , s much greater 
tasm t, ten m the case of the known tool 
to Figure 2; that u to say. in the 
! of tie Bin minn with cro*s- sections nruc- 

a vtrx much 

60 ram Qja akty of ssr cm be discharged bv 

that r* 




ajnular space. Ax the end of the return stroke, 
the admitted air flows into the working space 
of a definite size and, on expanding, drives the 
impact piston in the impact stroke, the orpo- 
ssxdy acting pressure of the annular space 70 
being overcome. Such a known stepped piston 
is, therefore, in the direction of the return 
stroke, unint erruptedly under the action of the 
force of the annular space. In contradistinction 
die impact piston according to the invention 75 
is, precisely in the opposite direction, namely 
in the direction of the impact stroke, uninter- 
ruptedly under the action of the piston force 
of the feeding rod 6. (The diameter of the 
piston rod 6 is an important factor;. W 

However, the controlling arrangement 
according to the invention is not merely the 
reversal of the town principle of the stepped 
piston. The stepped ptston must, for example, 
at the two offsets, be accurately tightened to 85 
the casing, for which reason long piston stroke* 
render necessary long, accurately machined 
bores in the casinr In the case of the airanpe- 
mem according to the invention, only a short 
upper pan of the piston is tightened to the 90 
casing. Consequently, there may be employed, 
a* the cylinder, an entirely unmachined. 
drawn tube which may be as long as desired. 

The construction of drill hammers, which 
arc as long and as powerful as desired, is. for 95 
the ntst time, rendered possible by the arrange- 
ment according to the invention. Owing to the 
long annular space * between the piston rod 
aitd the casing, the hammer is insensitive not 
cr.lv to cla^tk strain but also to internal 100 
so:..nir. 

However, the arrangement according to the 
invention iv also specially suitable for power- 
M hammr:> with an average and a!^ uiOi an 
extreme'v hicn impact number Especially in 10: 
the case of the iricr is there fully obtained th: 
advantage of the comparatively long oenod of 
exhaust owing to the exhaust in the ba^k part 
of the return stroke. 

In Figure 4 there is illustrated. b> way of 110 
further exunp'c. a rapidly striking hammer 
constructed in accordance wnh the invention. 
In this case, the piston rod 6 is presided, ai 
its lower end, with labyrinth grmw vi >.n,iijr 
packings and has a stepped extension 18 on 115 
which these labyrinth srroo\es are arranged. 
This stepped extension* IS consols the per- 
foration* 9 in the centra, bore lft of the imp*' 

Pl C^ ^operating such a rapidly striking 120 
hammer with a long supply hose, another and 
small au*il*ary bore 14 is provided in order to 
ensure the smarting. In the case of a slow 
increase of pressure in the hose, the piston 
rises dowlv onhr to such an extent that the per- U> 
forroom in the piston 2 are covered by the 
ptston rod (position shown;. 

A small aoVlitionaJ exhaim »* opened by in 
^ tmstot k rod the auxiliarv bore 14. Coruc- 
^SJTAe pw« small sw»«>nf 130 
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novcana about the dosing powrioo, which 
incrcaae with incrcaamf preaeure m the bote 
tod thtta effect the ataiung* 
An impor tan t feature of the self -control 

S aoo oer ting to the invention, is, therefore, that 
with the drilling device in oae, the impact 
piston is at all tunes subject, in addition to its 
woifht and paviry, to the action of a pneu- 
matic force m the direction of impact, whflet 

10 the return stroke it p rod uce d by the force of 
an espandtng prcdetei ruined quantity of air. 
In addition, very high pressures may be 
employed. The control and form of hammer 
according to the invention can also ad van* 

IS tageoualy be employed for pneumatic percus- 
sion toots for general use, for example for 
rammers, chisel hammers, etc. It is specially 
well suited for being fined in a very smalt 
c on s t ruct ion immediately behind the drilling 

20 chisels in the case of combined routing and 
percussive drills, the so-called vibro-drilis, not 
least for the reason that the casing need only 
be thin, and great power can be accommo- 
dated in a very small space. The control can 

25 alto be employed with advantage in the case 
of nationally operating piston roeumatsc 
machines with a crank drive. 
WHAT WE CLAIM IS: — 

1. A drilling device, especially for deep 
30 drilling, which it operated by compressed air 

or compr et wd ps (pressure medium) and is 
adapted to be introduced into the drill hole, 
the sak? device comprising a cylinder within 
which is arranged to reciprocate a stepped 

33 impact piston so formed as to provide an 
annular space between the inner surface of the 
cylinder and the body of the said piston, and 
the device being charactenaed in that the sur- 
face of the impaa piston uu whLh ;hc pressure 

40 medium is effective in the direction of the 
impact stroke is ai all times in free communi- 
cation with the supply of such medium, and 
in that the rerun stroke of the piston is pro- 
duced by a pre de ter m ined and controlled 

45 Quantity of the pressure medium admitted into 
the aforesaid annular spare. 

2. A device according to Claim 1, wherein 
pressure medium is supplied to the impact 
piston through a hollow piston rod which is 

}0 guided within s central bore in the said piston. 

3. A rVvice according 10 Claim 2, wherein 
the central bore in the impact put *o is in com- 
munication with the annular space brrween the 
cylinder m%L and the body of s&id piston 

35 through apertures which are uncovered by the 
piston rod at the end of the impact stroke. 

4. A device according ro any of the preced- 


ing wherein the ********* of the 

medium is effected at the end of die return 
atrohe and at the b eginning of the 
stroke 

5. A device a cco r ding to Qasn 4, 
the exhaust takes place dorma the laat part of 
the return stroke and the an part of the 
anpact stroke '^"nl the saaae diatarjecs of 

travel of the piston. 

6. A device according to any of the preced- 
ing claims, wherein the cyhnd e t k, m the 
region of the return stroke, provided with a 
widening which ta in communication with the 
exhaust. 

7. A device a ccor ding to any of ** preced- 
ing daims, wher ein the exhaust is, towards the 
drill hole, controlled by shurang-orJ members 
constructed in the manner of check valves. 

8. A device according to any of the preced- 
ing claims, wherein the impact piston is guided 
in the cyhndex, its top end, by its stepped 
extension and, beneath it, preferably near its 
bottom end, by special supports. 

9. A device according to any of the preced- 
ing claims, wherein the packing of the central 
piston rod in the upper part to the impact 
piston is effected by means of two g r oov ed 
ring collar*, the bottom (front ; one of which, 
shortly before the impact, slides out above the 
end of the put on rod and thus frees the supply 
of air for the return stroke through perfora- 
tions between the two collars, whilst the upper 
back, collar constantly surrounds the piston 
rod. 

10. A device according 40 any of Claims 1 
to 8. wherein the central piston rod is guided 
tightly in the bore of the impaa piston or ti 
provided with labyrinth chambers, and the 
impact piston is provided with an additional 
auuharv outkt bore or a passage which frees 
the auxiliary exhaust precisely when inlet per- 
forations in the impaa piston are covered by 
the piston rod. 

11 A drilling device constructed substan- 
tially 1- hereinbefore described with reference 
to and as illustrated by Figures 1 to 3 of the 
accompanying drawings. 

12. A drilling device constructed subatan- 
tially as hereinbefore described with reference 
to and as illustrated by Figure 4 of the accom- 
panying drawings. 

FORRESTER, KETl.EY & CO., 
Chartered Patent Agents. 
Jewel Chambers, 88-90, Chancers- Lane, 
London, W C1 and 
Central House, 75. New Street, 
Bir mingham, 2. 
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